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Abstract 

The  Metropolitan  Area  Planning  Council,  the  regional  planning  agency  for 
the  Boston  metropolitan  area,  studied  bicycle-motor  vehicle  accidents  occur- 
ring within  Route  128,  a  major  beltway  encircling  35  communities.    A  sample 
of  one  of  every  four  accidents  reported  to  the  Massachusetts  Registry  of 
Motor  Vehicles  in  19  79  and  1980  was  chosen  for  review.    Data  were  collected 
by  a  paid  intern  and  by  six  volunteers  who  reviewed  bicycle  accidents  occur- 
ring within  their  individual  communities.    This  sampling  technique  resulted 
in  a  distribution  of  accidents  by  month  and  location  statistically  almost 
identical  with  the  distribution  for  all  accidents  in  the  study  area. 

The  accidents  were  classified  using  a  modified  version  of  the  classifi- 
cation system  developed  by  Kenneth  Cross.    The  highest  frequency  accident 
class  involved  a  motorist  turning  right  or  left  at  an  intersection  and  hit- 
ting a  bicyclist  coming  from  behind  or  from  the  opposite  leg  of  the  inter- 
section.   Virtually  as  frequent  was  a  motorist  entering  an  intersection  and 
striking  a  cyclist  emerging  from  the  orthogonal  leg.    These  accidents  oc- 
curred primarily  among  cyclists  over  18  years  of  ace.    "Bicycle  ride-out" 
accidents  where  the  cyclist  entered  the  road  at  a  mid-block  location  also 
occurred  with  some  frequency,  particularly  among  children  younger  than  11 
years  of  age. 

Frequencies  on  key  variables  such  as  time  of  accident  were  also  ob- 
tai  ned. 

Recommendations  include  publicity  of  the  study  resul  ts ; education  of 
bicyclists  and  motorists;  increased  enforcement  of  traffic  laws;  and  im- 
proved record-keeping  for  ongoing  classification  of  bi cycl e-~ozz r  vehicle 
acci  dents . 
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I.  INTRODUCTION 

In  1982,  in  response  to  the  Environmental  Protection  Agency's  request 
for  the  development  of  "reasonably  available  control  measures"  (RACMs)  to 
reduce  air  pollution  in  the  Boston  metropolitan  area,  the  Metropolitan  Area 
Planning  Council  developed  two  projects  to  increase  the  use  of  bicycles  for 
commuting  in  its  area  ( 1_) .  One  of  these  projects  was  a  study  of  bi cycle-motor 
vehicle  accidents  in  the  Boston  area,  patterned  after  the  Cross-Fisher  study 
completed  in  1977  and  the  Missoula,  Montana  study  of  1981  (2_) .  The  purpose  of 
the  study  was  to  identify  the  most  common  types  of  accidents  occurring  in  the 
MAPC  region,  and  to  develop  a  set  of  countermeasures  to  reduce  the  frequency 
of  these  acci dents . 

Several  studies  and  articles  had  previously  suggested  the  importance  of 
fear  for  safety  as  a  major  deterrent  against  bicycle  commuting  ( 3>) .  It  was 
expected  that  the  study  would  result  in  the  implementation  of  recommendations 
for  education  and  increased  enforcement,  and  directly  reduce  the  number  of 
accidents  in  the  region.    In  addition,  publicity  about  the  study's  findings 
could  be  used  to  increase  motorists'  and  bicyclists'  awareness  about  the  most 
frequent  accident  classes  and  thereby  motivate  them  to  take  actions  to  pre- 
vent  their  occurrence.    Ultimately,  it  was  hoped  that  these  measures  would 
result  in  the  increased  use  of  bicycles  for  commuting,  and  a  concomitant  ce- 
crease  in  auto-generated  pollution. 

In  choosing  to  carry  out  this  study,  MAPC  was  aware  of  the  limitations 
of  the  methods  used  -  review  of  police  and  operator  acci cent  reports.    As  has 
been  pointed  out  in  ether  studies  of  this  type,  only  a  fraction  of  bicycle- 
motor  vehicle  accidents  which  occur  are  fcrmally  resorted.    Cross  estimated 
that,  between  1972  and  1977,  about  1,000  fatal  and  40,000  non-fatal  bicycle- 
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motor  vehicle  accidents  across  the  country  were  reported  to  police,  while 
another  40,000  injury-producing  accidents  went  unreported. (4) . 

Still,  without  an  extraordinary  effort  being  put  forth,  these  reports 
provide  the  best . consistent  source  of  information  about  bicycle-motor  vehicle 
accidents.    Another  suggested  source  of  data  is  hospital  records.    The  forms 
used  would  not  be  standardized  and  would  include  only  the  most  serious  acci- 
dents.   They  would  also  lose  the  advantage  of  involving  the  police  in  the 
study.    It  is  beneficial  for  police  to  be  involved,  as  any  recommendations 
for  improved  enforcement  will  largely  rely  on  the  police  for  implementation. 
Another  possible  benefit  is  that  use  of  these  forms  for  research  purposes 
will  encourage  police,  motorists  and  bicyclists  to  complete  them  with  greater 
attention  to  the  quality  of  description.    Currently,  the  quality  of  data  is 
mediocre. 

Methodology 

The  study  was  carried  out  between  November,  1982  and  June,  1983.  Data 
from  police  and  operator  reports  of  bicycle-motor  vehicle  accidents  occurring 
in  1979  and  1980  were  obtained  by: 

1)  a  paid  intern  reviewing  microfilm  of  accident  reports  at  the  state's 
Registry  of  Motor  Vehicles;  and 

2)  volunteers  reviewing  actual  reports  of  accidents  at  six  local  police 
departments . 

The  area  within  Route  128,  a  major  beltway  in  the  region  encompassing 
35  cities  and  towns  including  Boston  and  Cambridge,  was  chosen  for  the  study 
(see  Figure  1).    As  almost  2,000  accidents  had  been  reported  for  1979  and 
1980,  it  was  decided  to  study  a  sample  of  the  reported  accidents. 


Y  t  U  LK.  I  n 
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The  selection  of  accidents  was  done  using  a  computer  print-out  pro- 
vided by  the  Massachusetts  Department  of  Public  Works  of  all  bicycle-motor 
vehicle  accidents  occurring  in  the  study  area  during  1979  and  1980.    One  in 
four  accidents  was  selected  for  review.    When  accident  reports  were  found  to 
be  missing  from  the  Registry  of  Motor  Vehicles  or  the  local  police  department, 
additional  reports  were  selected  from  this  printout.    This  procedure  resulted 
in  a  sample  of  516  reports  (5j .  Of  these,  87  provided  insufficient  informa- 
tion for  accident  classification  purposes,  and  were  included  in  the  results 
only  for  purposes  of  examining  other  variables  such  as  month  of  year,  time  of 
day  and  weather  conditions.    In  total,  429  accidents  were  classified  using  a 
modification  of  the  Cross  scheme  (6). 

The  MAT  Classification  Scheme  and  MAPC  Revisions 

The  Manual  Accident  Typing  (MAT)  scheme  prepared  by  the  National  High- 
way Traffic  Safety  Administration  (NHTSA)  in  1982  was  used  to  classify  the 
accidents  ( 7) .  This  scheme  is  based  upon  the  classification  system  created 
by  Kenneth  Cross  in  his  1977  study.    This  system  classified  accidents  accord- 
ing to  four  variables  - 

-  Pre-col 1 ision  direction  of  travel  of  each  operator 

-  Relative  pre-crash  motion  of  the  two  vehicles 

-  Operator  errors 

-  Characteristics  of  accident  location 

In  his  study,  Cross  created  36  types  (Types  1-36)  which  he  grouped  into 
seven  classes  (Classes  A-G). 

The  MAT  added  eight  types  to  the  Cross  classification  system,  and 
fitted  these  into  Classes  A-G. 
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MAPC  revised  the  MAT  scheme  slightly.    It  removed  accident  Type  27 
"Cyclist  Overtaking"  from  Class  G  and  Type  35,  "Drive-Out:    On-Street  Parking" 
and  Type  41,  "Cyclist  Strikes  Parked  Vehicle"  from  the  MAT's  two  miscellaneous 
classes  to  create  a  new  class  labeled  "Class  G  (Revised):    Slowed  or  Parked 
Car."    It  was  believed  that  the  accident  types  in  this  class  represent  a 
distinct  set  that  may  be  addressed  by  specific  distinct  countermeasures . 
"Other"  or   "Weird"  acci dent . types  were  combined  into  a  "Class  H  (Revised): 
Other".    The  MAT  system  separated  these  latter  two  groups.    In  all  other 
respects,  the  MAPC  classification  scheme  is  similar  to  the  MAT  system  (8). 
Below  is  a  list  of  the  nine  classes  used  in  the  MAPC  system: 
t  Class  A:    Bicycle  Ride-Out  at  Driveway,  Alley  or  Mid-Block 

Involve  a  bicycle  emerging  from  a  driveway,  alley  or  other 
mid-block  location  (such  as  over  a  shoulder  or  curb)  and 
colliding  with  a  motor  vehicle. 

•  Class  B:    Bicycle  Ride-Out  at  Intersection 

Involve  a  bicycle  emerging  at  an  intersection  and  proceeding 
straight  across  the  intersection.    (Accidents  involving 
bicycles  making  right  or  left  turns  are  included  in  Class  E.) 

•  Class  C:    Motorist  Driveout 

*  Involve  a  motor  vehicle  emerging  from  a  mid-block  location 

(driveway,  alley)  or  an  intersection,  thus  Derail  el inc 
Classes  A  and  B.    Only  motor  vehicles  proceeding  straight 
across  the  intersection  or  turning  right  on  red  are  included 
in  this  class.    (Accidents  involving  motorists  making  right- 
or  left-turns  are  included  in  Class  F) . 
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•  Class  D:    Motorist  Overtaking/Overtaking  Threat 

Involve  a  motor  vehicle  approaching  from  behind  and  colliding 
or  almost  colliding  with  a  bicycle. 

•  Class  E:    Bicyclist  Unexpected  Turn/Swerve 

Involve  a  bicycle  making  a  left-  or  right-  turn  at  an 
intersection  or  swerving  mid-block  into  the  path  of  an  over- 
taking or  approaching  motor  vehicle.    Excluded  are  accidents 
where  the  bicylist  swings  too  sharply  or  too  widely  and 
collides  with  a  motor  vehicle  on  the  perpendicular  leg  of 
the  intersection,  which  are  included  in  Class  H:  Other. 

•  Class  F:    Motorist  Turn 

Involve  a  motorist  who  is  turning  right  or  left  at  an  inter- 
section and  collides  with  a  motor  vehicle  approaching  from 
behind  or  from  the  opposite  leg  of  the  intersection.  Ex- 
cluded are  accidents  where  the  motorist  turns  right  on  red 
(included  in  Class  C:      Motorist  Oriveout)  or  where  the 
motorist  cuts  left-hand  turn  (included  in  Class  H:  Other). 
0  Class  G:    (Revised)  Slowed  or  Parked  Cars 

Involve  a  bicyclist  overtaking  and  colliding  with  a  motor 
vehicle  that  is  slowed  in  traffic,  parked,  or  entering  or 
exiting  parking.    As  mentioned  above,  this  class  was  created 
by  MAPC,  and  was  not  included  separately  in  the  Cross  or 
Missoula  studies  or  NHTSA's  MAT  system. 

•  Class  H:    (Revised)  Other 

Involve  unrelated  accidents  that  co  not  fall  under  any  of 
the  above  classes.    This  class,  therefore,  cannot  be  analyzed 
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as  a  class  in  terms  of  specific  countermeasures ;  each  of  the  types  must  be 
assessed  individually.    This  class  differs  from  the  Cross,  Missoula  and 
NHTSA's  MAT  system. 
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II.    RESULTS  OF  STUDY  -  DESCRIPTION  OF  SAMPLE 

A.  Year  of  Accident  (n=516)  (9). 

Of  the  516  accidents,  45  percent  occurred  in  1979  and  55  percent 
in  1980  (10). 

B.  Month  of  Year  (n=513) 

The  majority  of  accidents  occurred  during  the  summer  months,  from 
June  through  August  (54  percent).    This  is  consistent  with  statistics 
provided  by  the  Massachusetts  Department  of  Public  Works  for  the  MAPC 
region  as  a  whole  (see  Figure  2).    Although  no  information  on  comparative 
ridership  exists  for  the  study  area,  the  report  Bicycle-Traffic  Volumes  in 
Metropolitan  Boston,  covering  primarily  Boston  and  its  immediate  neighbors, 
shows  a  less  steeply  peaked  distribution    (11).    The  difference  may  be  due 
to  a  higher  proportion  of  children  in  the  study  area  relative  to  the  area 
in  which  bicycle  counts  were  undertaken.     In  this  case,  it  is  assumed  that 

children  are  more  likely  to  ride  in  summer  and  to  have  accidents. 
Additional  work  is  necessary  to  determine  the  relationship  between 
accident  counts  and  ridership. 

The  accidents  in  the  MAPC  study  showed  a  greater  tendency  to  cluster 
during  the  summer  months  than  in  the  CrooS  study  (p.  117),  which  included 
two  cities  with  year-long  moderate  weather  in  the  sample. 

C.  Day  of  Week  (n=512) 

Accidents  were  more  likely  to  occur  on  weekdays,  with  Friday  oeing  the 
highest  frequency  day  (17  percent)  and  Sunday  the  lowest  frequency  aay 
(10  percent).     Figure  3  di spl ays  -these  results.    This  is  consistent  both 
with  the  MAPC  region  and  the  Cross  study  (p. 11 2).    This  variaoia  was  not 
studied  in  3icycl e-Traf f i c  Volumes  in  Metropolitan  Bcstcn. 
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D.  Time  of  Day  (n=479) 

Accidents  occurred  during  different  time  periods  on  weekdays  and 
weekends.    Weekday  accidents  were  concentrated  during  the  afternoon  peak 
hours,  between  3-7  p.m.  (42  percent).    Weekend  accidents  were  more  likely 
to  occur  during  the  mid-day  period,  between  10  a.m.  -  3  p.m.  (46  percent). 
These  and  the  percentages  for  the  other  periods  are  shown  in  Figure  4. 

E.  Light  Conditions  (N=488)  • 

Over  82  percent  of  accidents  occurred  during  daylight  (see  Figure  5). 
The  Cross  study  found  a  similar  percentage  of  daylight  accidents  (85  percen 
and  noted  this  was    consistent  with  several  other  studies  of  bicycle-motor 
vehicle  accidents  (p.  116). 

F.  Weather  Conditions  (N-481) 

Most  accidents  occurred  on  clear  days  (88  percent).    Cloudy  (5  percent 
and  rainy  (5  percent)  weather  were  the  next  most  likely  conditions  under 
which  accidents  occurred.    Snow  was  reported  in  less  than  2  percent  of  the 
cases.    These  findings  are  consistent  with  the  Cross  study  (p.  118). 

G.  Road  Surface  (n=472) 

Not  suprisingly,  given  the  above  weather  conditions,  most  of  the 
accidents  occurred  on  dry  surfaces  (91  percent).    Wet  surfaces  accounted 
for  8  percent  of  the  accidents,  and  snowy  surfaces  for  less  than  1  percent. 
Cross  does  not  report  on  this  variable  separate  from  weather. 

H.  Road  Condition  (n=454) 

Alnost  all  of  the  accidents  -  97  percent  -  occurred  on  roads  with  no 
defects.    Another  3  percent  occurred  on  roads  with  holes,  ruts,  foreign 
matter,  or  other  non-ideal  conditions.    Over  twelve  percent  of  the  accident 
did  not  report  on  this  item.    These  findings  are  dif-erenc  from  those  in  ~r, 
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Figure  4 
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Cross  study  (p. 135).     They  also  reflect  the  judgement  primarily  of  operators 
and  police,  who  filed  most  of  the  reports  studied.    As  so  few  bicyclists 
completed  reports,  it  is  not  possible  to  determine  whether  their  greater 
sensitivity  to  the  condition  of  the  road  would  result  in  a  more  critical 
judgment. 

I.    Age  of  Cyclist  (n=382) 

Table  1  shows  the  distribution  of  the  ages  of  bicyclists  involved  in 
accidents,  using  the  same  categories  chosen  for  the  Cross  study. 
Unfortunately,  the  cyclist's  age  was  not  given  on  26  percent  of  the 
accident  reports.    Percentages  both  including  and  excluding  these  unlisted 
ages  are  shown. 

As  can  be  seen  from  Table  1,  cyclists  between  the  ages  of  6  and  19 
accounted  for  over  65  percent  of  the  accidents  in  the  MAFC  study.  Although 
this  is  high,  it  is  still  less  than  that  accounted  for  in  the  Cross  study 
(p.  83). 

Age  was  not  recorded  in  Bicycle  Traffic  Volumes  in  Metropolitan  3oston. 
However,  the  large  number  of  universities  in  the  area  may  suggest  a  somewhat 
higher  number  of  riders  in  the  17-25  age  group  (many  of  these  colleges  have 
graduate  schools)  than  other  areas  with  fewer  universities. 

Over  30  percent  of  the  accidents  on  which  age  was  given  occurred  to 
cyclists  over  the  age  of  20  years. 

J.    Cyclist  Wearing  Helmet  (n=516) 

In  over  97  percent  of  the  cases,  the  reporter  did  not  check  off  that  th 
bicyclist  was  wearing  a  helmet.    In  3  percent  of  the  cases,  it  was  checked. 
However,  the  form  of  the  question  -  a  box  with  the  instruction  "Check  if 
wearing  helmet"  -  and  its  obscure  placement  raise  the  possibility  z~c.~  many 
seasons  did  net  see  ""he  Question. 
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Table  1 
Age  of  Bicyclist 

%  (including 
"Not  Listed") 
(n=516) 
2 
16 
17 
16 
13 
7 
3 

t 

1 

26 
100* 


%  excluding 
"Not  Listed") 
(n=382) 
3 
21 
23 
21 
17 
10 
4 
1 


Cross  Study 
(Non-Fatal ) 
(n=753) 
2 
28 
37 
14 
12 
4 
2 
2 


100 


100^ 


*Actual  total  exceeds  1 00%  due  to  rcundina, 
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K.    Cyclist  Injury  (n=516) 

In  almost  three-quarters  of  the  accidents,  the  cyclist  was  reported 
as  being  injured  or  killed  (73  percent).    One  fatality  was  obtained  from 
our  sampling  procedure.    However,  eight  fatalities  occurred  in  the  study 
area  during  the  study  period,  and  all  were  included  in  our  sample,  resulti 
in  an  overrepresentation  of  fatalities. 

L.    Seriousness  of  Cyclist  Injury  (n=382) 

The  accident  report  form's  injury  categories  and  the,  proportions  in 
each  category  are  shown  below.    Only  accidents  involving  an  injury  or 
fatality  are  included  in  calculating  percentages. 

•  Killed  (see  K,  above)  2% 

•  Visible  signs  of  injury,  as  bleeding 
wound,  or  distorted  member;  or  had  to 

be  carried  from  scene  3 1 ^ 

•  Other  visible  injury,  as  bruises, 

abrasions,  swelling,  limping,  etc.  45% 
»     No  visible  injury  but  complaints  of 

pain  or  momentary  unconsciousness  22% 

M.    Other  Persons  Injured  * 
In  only  12  cases  -  2  percent  -  was  a  person  other  than  the  cyclist 
injured.     In  10  of  these  cases,  it  was  another  cyclist.     In  one  case,  it 
was  a  cyclist  passenger,  and,  in  another,  a  driver  passenger.     In  three 
other  cases,  the  identity  of  the  person  injured  was  not  shewn.  These 
results  were  similar  to  the  findings  in  the  Cross  study. 
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N.    Severity  of  Other  Person's  Injuries  (n=12) 

The  severity  of  other  person's  injuries  was  reported  as  follows: 

•  Killed  0% 

•  Visible  signs  of  injury,  as  bleeding  wound, 
or  distorted  member;  or  had  to  be  carried 

from  scene.  33% 

•  Other  visible  injury,  as  bruises, 

abrasions,  swelling,  limping,  etc.  42% 

•  No  visible  injury,  but  complaints  of  pain 

or  momentary  unconsciousness  25% 
0.    Accident's  Roadway  Location  (n=491) 

The  majority  of  the  accidents  occurred  at  intersections  (52  percent). 
After  intersections,  mid-block  locations  accounted  for  the  largest  portion 
(30  percent),  followed  by  driveways  (16  percent).    Alleys,  rotaries",  off- 
ramps,  parking  lots  and  other  locations  accounted  for  only  a  negligible 
proportion  of  accidents  (2  percents). 

The  Cross  study  (p.  128)  reported  a  lower  proportion  of  accidents  at 
intersections  (44  percent)  and  a  slightly  higher  proportion  of  mid-block 
locations  (34  percent).    This  is  probably  due  to  the  greater  number  of 
rural  roads  included  in  the  study. 

P.    Traffic  Controls  Present  (n=241)  (U) . 

For  the  most  part,  traffic  controls  were  only  indicated  on  reports 
where  accidents  occurred  at  intersections.    These  were  distributed  as 
shown  on  on  Table  2. 
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Table  2 

Traffic  Controls 
(n-241) 

Type  of  Control  Percentage 
Stop  Sign  27% 
Signal  Light  35% 
No  Controls  36% 
Other  2% 

100%  100% 

Traffic  control  information  was  not  available  for  six  percent  of 
the  intersections. 

The  Cross  study  thus  shewed  a  much  higher  cescencage  of  the  intersections 
with  stop  signs,  and  a  much  lower  percentage  with  no  controls.  The 
proportion  with  signal  lights  was  approximately  the  same,     "c  is  likely 
tnat  the  differences  are  due  in  part  to  a  higher  proocrcicn  of  uncontrollec 
intersections  in  the  MAPC  region.    However,  in  the  absence  of  additional 
information  on  this  subject,  the  extent  to  which  ctner  factors  account 
for  the- difference  (e.g.  failure  of  cyclists  or  motorists  to  yield  at 
these  intersections)  is  unknown. 

Q.    Situation  ror  Motorist  [Prior  to  Accident]  (n=475j 
Motorists  proceeding  straight  accounted  ~or  tne  ni gnest  proportion 
of  accidents  [-3  percent).    Right  turns  (16  percent)  and  left  turns 
(13  percent)  were  t.ne  next  most  likely  maneuver  prior  tc  tne  act"  tent. 
Parked  cars  (5  percent)  ecccunceC  for  i  s*  cr ;  ~  ■:  cant  numcer  pf  accicencs. 
Figure   5  displays  these  results. 
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Figure  6 
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Figure  7 
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for  which  this  information  was  available,  followed  by  13  percent  making 
left  turns.    Right  turns,  passing  and  other  movements  accounted  for  the 
remainder  (24  percent).    Unfortunately,  the  situation  for  the  cyclist  was 
only  reported  on  40  percent  of  the  accident  reports,  making  it  difficult 
to  assess  the  accuracy  of  these  statistics  for  the  overall  sample. 
Figure  7  displays  these  results. 
S.    Cyclist  Violations 

Three  types  of  cyclist  violations  were  reported:   wrong-way  riding, 
riding  through  a  red  light  and  running  a  stop  sign. 

1)  Wrong  -way  cyclists    were  reported  in  24  percent  of  the  accidents 
(n=442).    Cross  reported  that  19  percent  of  the  non-fatal  sample  were 
traveling  against  the  flow  of  traffic.    These  proportions  must  be  considered 
in  light  of  the  fact  that  most  cyclists  observe  directional  rules. 

2)  Cyclists  entering  an  intersection  on  a  red  light  were  involved 

in  6  percent  of  the  accidents  (N=465).    The  Cross  study  noted  no  accidents 

in  this  situation.    However,  Cross'  standards  were  somewhat  higher  in  assigning 

an  accident  to  this  type  (i.e.  that  the  cyclist  entered  after  the  light  turned  red). 

3)  Cyclists  entering  an  intersection  without  observing  a  stop  sign 
accounted  for  only  2  percent  of  the  accidents  (n=477).    On  the  other  hand, 
8  percent  of  the  accidents  in  the  Cross  non-fatal  samDle  were  considered  to 
have  violated  a  stop  sign.    The  difference  here  may  be  due  to  the  much 
higher  percentage  of  signed  intersections  included  in  the  Cross  study,  and 
the  greater  difficulty  of  our  coder,  in  the  absence  of  an  interview,  in 
determing  whether  the  stop  sign  was  obeyed. 
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T.    Motorist  Violations  (Red  Light:  n=482;  Stop  Sign:  n-470) 
In  fewer  than  2  percent  of  the  cases  did  the  motorist  run  a  red  light 
or  a  stop  sign.    This  is  consistent  with  the  Cross  study   (p.  160). 
U.    Accident  Distribution  by  City  or  Town  ( n  =  51 4 ) 

Figure  8  shows  the  distribution  of  accidents.    Statistical  tests  show 
this  distribution  to  be  similar  to  that  of  all  bicycle-motor  vehicles 
accidents  reported  during  the  study  years.     (Pearson'  Chi  Square,  34  df, 
p  <  .05). 
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HI.    RESULTS  OF  STUDY  -  ACCIDENT  CLASSIFICATIONS 

On  Tables  3  and  4,  the  distribution  of  accidents  by  classes  and  types  is 
shown.    Table  3  shows  the  distribution  using  the  original  Cross  classification 
scheme,  allowing  comparison  of  MAPC  data  with  both  the  Cross  and  the  Missoula, 
Montana  studies.    Table  3  shows  the  distribution  using  the  modified  Cross 
scheme,  based  on  the  Manual  Accident  Typing  (MAT)  system  created  by  the 
National  Highway  Traffic  Safety  Administration,  which  added  seven  new  types  to 
the  Cross  scheme  (see  Introduction,  sections  on  Methodology  and  the  MAT). 

In  using  this  system,  MAPC  also  removed  one  prominent  accident  type  - 
involving  opening  doors  of  parked  cars  -  from  the  original  Cross  Type  17  and 
included  it  with  two  other  types  in  a  new  Class  G,  "Slowed  or  Parked  Cars." 
"Other"  types  were  grouped  together  in  Class  H.    MAPC  believes  taht  these 
revisions  improve  the  classification  system.    This  revised  classification  is 
used  in  the  cross-tabulations  with  other  variables  in  the  study. 

The  classes  are  reviewed  in  the  order  of  their  frequency  of  occurrence  in 
the  MAPC  study.    Following  the  name  of  the  class  are  four  percentages:  the  MAPC 
revised  MAT  classification  frequency;  the  MAPC  original  Cross  system  frequency; 
the  Cross  non-fatal  sample  frequency;  and  the  Missoula,  Montana  frequency. 

In  addition  to  the  frequency  of  occurrence,  the  relationship  of  each  class 
to  four  other  variables  in  the  study  is  observed:    wrong-way  riding,  age  of 
cyclist,  time  of  occurrence  and  the  severity  of  injury.    Finally,  those 
accident  types  within  the  class  with  high  frequencies  are  noted. 

1)  Class  F :    Motorist  Unexpected  Turn  (MAPC  Rev:  17.2%,  MAPC :  17.6*- 

Cross  NF:  14.5%;  Missoula:  20.0%) 

This  class  involved  accidents  where  a  motorist  who  is  turning  right  or  left 
at  an  intersection  (excluding  right  turns-on-red)  collides  wit.i  a  bicyclist 
approaching  rr0m  the  motorist's  rront  cr  rear.    Only  14  percent  of  :~ese 
accidents  involved  a  wrong-way  cyclist,  ccnca^ec  to  the  24  ce^ce^*  — 
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A  Comparison  of  the  MAPC  Class  Data 
With  the  Missoula,  Montana  and 
National  Cross/Fisher  Studies 

MAPC       MAPC        Missoula     Cross/Fisher  Study 
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accidents  involving  wrong-way  cyclists  (however,  5  of  the  6  accidents  included 
in  Type  22,  "Motorist  Left  Turn;  Parallel  Paths;  Same  (Direction"  involved 
wrong-way  cycl  ists) . 

Cyclists  15  years  of  age  and  over  accounted  for  over  87  percent  of  these 
accidents.    Those  over  18  years  of  age  accounted  for  over  55  percent  of  the 
cases.    As  with  the  other  classes  of  accidents,  approximately  three-quarters  of 
Class  F  accidents  occurred  on  weekdays.    Most  often,  these  occurred  during  the 
afternoon  peak,  between  3-7  p.m.  (40  percent).    On  weekends,  these  accidents 
were  more  likely  to  occur  between  10  a.m.  -  3  p.m.  (50  percent). 

Class  F  accidents  showed  a  similar  distribution  in  the  incidence  and  type 
of  injury  as  the  sample  as  a  whole. 

The  most  frequent  type  of  accident  within  this  class  is  the  motorist 
turning  left  in  front  of  a  cyclist  coming  from  the  opposite  direction 
(Type  23).    This  was  the  most  frequent  accident  type  in  the  study.    The  next 
most  frequent  type  within  Class  F  is  the  motorist  turning  right  in  front  of  a 
cyclist  coming  from  the  same  or  opposite  direciton  (Type  24-6  percent). 
Least  frequent  in  this  class  was  the  accident  type  involving  a  motorist  turning 
left  in  front  of  a  cyclist  coming  from  the  same  direction  (Type  22  - 
1  percent).    As  pointed  out  above,  however,  wrong-way  riders  accounted  for  33 
percent  of  Type  22  accidents. 

2)  Class  C:    Motorist  Driveout  (MAPC  Rev:  16.8%;  MAPC:  15.7%; 

Cross  NF:  18.7%;  Missoula:  23.3%) 

This  class  involves  a  motorist  emerging  from  an  intersection,  driveway  or 
alley  onto  a  roadway,  and  colliding  with  a  bicyclist  on  that  roadway.  Right 
turns-on-red  are  included  as  Type  10.    While  Cress  limited  intersection 
accidents  in  this  class  to  those  where  the  motorist's  approach  .«.2s  :cr:-c'"rc 
by  a  sign  or  signal,  the  MAT  added  Type  43  to  this  c'ass.    Type  -3  accidents 
involve  a  collision  at  an  uncontrolled  intersection  where  it  is  established 
that  the  motorist  failed  to  yield  to  the  cyclist. 
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Wrong-way  cyclists  were  over-represented  in  this  class,  relative  to  the 
sample  as  a  whole  involved  in  49  percent  of  Class  C  accidents,  compared  to  24 
percent  of  all  accidents. 

Class  C  accidents  occurred  among  a  slightly  older  population  than  the  other 
classes.    Over  76  percent  occurred  among  cyclists  over  15  years  of  age,  and 
31  percent  involved  cyclists  over  25  years  of  age. 

Class  C  accidents  occurred  on  weekdays  in  the  same  proportion  as  all 
accidents.    Mid-day  weekday  accidents  are  over-represented  in  this  class  -- 
36  percent  occurred  during  the  hours  of  10  a.m.  to  3  p.m.  compared  to  24 
percent  of  all  accidents.    The  afternoon  peak  period  was  the  next  most  likely 
time  period  to  experience  these  accidents  (38  percent,  compared  to  41  percent 
of  al 1  accidents ) . 

Weekend  Class  C  accidents  were  most  likely  to  occur  during  the  10  a.m- 
3  p.m.  period  (58  percent  for  Class  C  versus  47  percent  of  all  weekend 
accidents) . 

Class  C  accidents  were  somewhat  less  likely  than  other  classes  to  result  in 
fatalities  or  the  most  serious  injuries,  and  somewhat  more  likely  to  result  in 
no  injury  at  all. 

The  most  common  type  of  accident  within  Class  C  was  Type  9  -  "Motorist 
failure  to  yield  at  stop  or  yield  sign"  -  9  percent  of  all  accidents.    This  was 
the  second  most  common  type  of  accident  in  the  study.    Wrong-way  cyclists  were 
involved  in  53  percent  of  Type  9  acciaencs. 

3)  Class  A:    Bicycle  Rideout  From  Driveway,  Alley  and  Other  M^d-ifock 
Locations  (MAPC  Rev:  15.6%;  MARC:  16.4%;  Cross  MF:  13.9% 
Missoula:  3.9%) 

This  class  includes  a  cyclist  emerging  rrom  a  res icen~ i a'  :r  :c~~,9-*: i al 
driveway,  alley  cr  sidewalk  and  colliding  with  a  ~ot3r  /ehicle  aoorcaching  on 
the  roadway.    Only  13  zerzer.z  of  cnesa  ac"ce~:s  invo-lvsa  i  .vrcng-wav  cycl's- 
(comoared  to  the  24  cercent  of  wrong-way  cyclists  in  the  sancrla). 
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Over  90  percent  of  Class  A  accidents  involved  cyclists  14  years  of  age  and 
under.    This  class  was  by  far  the  most  likely  to  occur  to  younger  cyclists. 

Class  A  accidents  most  frequently  occurred  on  weekdays  (75  percent). 
Fifty-six  percent  of  Class  A  weekday  accidents  took  place  between  3  p.m.  and 
7  p.m.,  the  highest  proportion  of  any  class  to  occur  within  the  afternoon  peak. 
On  the  weekends,  these  accidents  were  more  likely  to  occur  between  10  a.m.  and 
3  p.m.  (44  percent,  similar  to  the  47  percent  share  of  all  weekend  accidents 
occurring  during  this  period). 

Class  A  accidents  were  among  the  most  likely  to  result  in  the  most  serious 
category  of  non-fatal  injury  ("visible  signs  of  injury,  such  as  bleeding  wounds 
or  distorted  member;  or  had  to  be  carried  from  scene). 

4)  Class  H  (Revised):    Other  Accidents  (MAPC  Rev:  13.8%;  MAPC  Class  G:  23.6% 

Cross  NF:  11.2%;  Missoula:  15.6%) 

Class  H  involves  accident  types  which  do  not  fit  into  the  other  classes.  It 
thus  differs  from  Classes  A  through  G  by  the  lack  of  commonality  among  the  tyces 
included  in  this  class. 

As  noted  in  the  introduction  to  this  section,  Class  H  has  been  revised  from 
the  original  Class  G  by  removing  two  types  which  have  been  placed  in  the  new 
Class  G,  "Slowed  or  Parked  Cars"  (Type  27,  "Bicyclist  Overtaking"  and  Type  35, 
"Motorist  Drive-out  From  On-Street  Parking"). 

Within  this  class,  the  most  frequent  types  of  accidents  are: 
Type  25:    Accident  occurs  at  uncontrolled  intersection 
Type  26:    Vehicles  collide  head  on,  wrong-way  cyclist 
Type  25  accidents  include  those  which  occur  at  uncontrolled  intersections,  anc 
where  failure  to  yield  is  not  apparent  from  the  accident  recort.    In  the  Cross 
study,  all  accidents  occuring  at  uncontrolled  interseeitons  ,vsre  included  in 
.this  type  (even  where  "fault"  was  assignable),  and  the  MA?C  share  (7  :e-ce~:'  :* 
accidents  of  this  tfce  using  this  definition  was  mucn  grease'-  than  '•-  the  Cress 
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or  Missoula  studies.    Undoubtedly,  this  resulted  from  the  larger  proportion  of 
accidents  at  uncontrolled  intersections  in  the  MAPC  study  (36  percent  of  all 
intersection  accidents  versus  10  percent  in  the  Cross  study). 

5)  Class  B:    Bicycle  Ride-Out  At  Intersection  (MAPC  Rev:  11.9%;  MAPC:  9.4%; 

Cross  NF:  17.%;  Missoula:  10%) 

Class  B  accidents  involve  bicyclists  emerging  from  one  leg  of  an 
intersection,  and  colliding  with  a  motorist  emerging  from  the  orthogonal  leg  of 
the  intersection.    Wrong-way  cyclists  were  involved  in  18  percent  of  Class  3 
accidents,  compared  to  their  24  percent  share  of  all  accidents. 

Unlike  Class  A  accidents,  which  involved  bicycle  ride-out  from  mid-block 
locations,  Class  B  accidents  occur  among  a  slightly  older  population.    Over  21 
percent  of  these  accidents  occurred  among  bicyclists  over  25  years  of  age 
(approximately  the  same  proportion  in  which  this  age  group  is  represented  in  the 
study  sample).    None  of  these  accidents  occurred  to  cyclists  between  19  and  25 
years  of  age,  whereas  over  40  percent  occurred  among  those  between  15  and  18 
years.    In  fact,  the  19-25  year  age  group  seemed  remarkably  exempt  from 
accidents.    Twenty-one  percent  of  Class  3  accidents  occurred  among  cyclists 
between  the  ages  of  12  and  14,  and  sixteen  percent  among  those  under  11  years  o 
age. 

Class  B  weekday  accidents  occurred  with  a  greater  frequency  during  both  the 
morning  peak  hours  (24  versus  15  percent)  and  afternoon  peak  hours  (51  versus  41 
percent)  than  aid  otner  accident  classes.    This  was  also  'rue  on  weekends  ;20 
percent,  morning  peak;  50  percent,  afternoon  peak).    They  were  less  likely  than 
other  accident  classesto  occur  during  mid-day,  particularly  on  weekdays  (3 
percent  versus  29  percent)  . 

Class  3  accidents  were  slightly  over-reoresen:2C  among  the  acc'ce^ts 
■involving  serious  in  jur i es  . 


33 

The  most  frequent  type  among  Class  B  accidents  was  an  unnumbered  type 
"Bicyclists  entering  intersections  on  a  red  light."    The  6.5  percent  of 
accidents  occurring  in  this  type  was  higher  than  both  the  Cross  and  Missoula 
studies,  which  showed  1.2  percent  and  0  percent,  respectively,  of  this  type  of 
accident.      This  discrepancy  may  in  part  be  due  to  coding;  Cross  indicates  in 
his  narrative  that  he  was  only  likely  to  include  an  accident  in  this  type  if  the 
cyclist  emerged  well  after  the  light  turned  red.    The  MAPC  coder  generally 
placed  an  accident  in  this  type  whenever  the  cyclist  entered  on  the  red. 

6)    Class  G:    Slowed  or  Parked  Cars  (MAPC  Rev:  11.3%;  MAPC:  NA; 

Cross  NF:  2.07%;  Missoula:  3.3%) 

This  class,  which  was  created  for  the  MAPC  study,  includes  accidents  in 
which  a  bicycle  collides  with  a  motor  vehicle  that  is  slowed  or  stopped  in 
traffic,  entering  or  exiting  on-street  parking,  or  that  has  a  door  opening  to 
let  the  driver  out.    Comparison  with  the  percentages  for  the  Cross  and  Missoula 
studies  of  the  aggregates  of  these  three  types  of  accidents  show  that  the  MAPC 
region  is  much  higher  in  the  relative  frequency  with  which  these  accidents 
occur.    This  may  be  due  to  the  greater  congestion  and  narrower  widths  of  the 
major  urban  thoroughfares  in  the  MAPC  study  area. 

Only  10  percent  of  Class  6  accidents  involved  wrong-way  cyclists,  compared 
to  24  percent  of  all  accidents  in  the  study. 

Class  G  accidents  are  more  common  among  older  bicyclists,  with  37  percent 
occurring  among  bicyclists  15  years  of  age  and  over.    Over  54  percent  o*  these 
accidents  occur  among  bicyclists  over  18  years  of  age. 

Class  G  accidents  are  unusual  in  that,  unlike  all  other  classes  except  for 
Class  B,  they  occur  with  a  greater  relative  frequency  during  the  morning  oeak 
hours  (between  5  a.m.  and  10  a.m.),  both  on  weekdays  and  weekends. 


34 


Class  G  acidents  are  somewhat  less  likely  to  occur  during  the  afternoon  peak 
hours  (29  percent  versus  41  percent  of  all  accidents  occurring  during  the 
afternoon  peak ) . 

In  spite  of  the  fact  that  these  accidents  involve  a  slowed  or  stopped  motor 
vehicle,  they  are  as  likely  to  result  in  -serious  injury  as  the  other  accidents 
studied . 

The  most  frequent  type  represented  in  this  class  is  Type  41,  "Cyclist 
strikes  open  door  on  driver's  side  of  parked  car,"  containing  5.3  percent  of  all 
accidents.    This  type  accounted  for  only  .8  percent  of  all  accidents  in  the 
Cross  study,  and  they  were  negligible  enough  in  the  Missoula  study  to  be 
classified  as  Type  36,  "Weird."    Again,  further  investigation  is  needed  to 
explain  this  higher  relative  frequency,  but  it  is  reasonable  to  guess  that  the 
Boston  area's  narrow  streets  and  traffic  congestion  are  significant  factors  in 
causing  this  accident. 

7)    Class  E:    Bicyclist  Unexpected  Turn/Swerve  (MA PC  Rev:  8.9%;  MA PC  8.8%; 

Cross  Mr:  14.2%;  Missoula  8.9% 

Class  E  accidents  involve  a  bicyclist  turning  into  the  path  of  a  motorist 
approaching  from  behind  or  ahead. 

Wrong-way  cyclists  were  involved  in  21  percent  of  these  accidents,  close  to 
the  24  percent  of  all  accidents  involving  wrong-way  cyclists. 

Like  Class  A  accidents,  Class  E  accidents  occurred  among  a  younger 
population  -  42  percent  among  bicyclists  age  11  ana  under.    Cy lists  between  15 
and  18  years  of  age  were  also  overrepresented  in  this  age  group,  with  35  percent 
of  Class  E  accidents . 

Class  E  accidents  occurred  more  frequently  during  the  weekday  evening  hours 
(7  pm-1  am)  than  did  the  samole  as  a  whole  (29  percent  versus  19  oercent)  .  They 
vera  most  likely  to  occur  during  the  afternoon  :ea'<  '39  oe^cent^  .    Cn  -.eeke^cs . 


35 


they  were  twice  as  likely  as  the  average  acident  to  occur  during  the  afternoon 
peak,  (14  percent  compared  to  7  percent). 

Class  E  accidents  distributed  themselves  among  the  various  injury  levels  in 
approximately  the  same  proportion  as  the  overall  sample. 

Type  18  'accidents  -  "Bicyclist  unexpected  left  turn  with  auto  approaching 
from  same  direction"  -  accounted  for  the  greatest  proportion  of  Class  E 
accidents . 

8)    Class  D:    Motorist  Overtak inq/ Overtak ing  Threat  (MAPC  Rev:  3.4%;  MAPC 

8.3%;  Cross  NF:  10.5%;  Missoula:  13.3% 

Class  D  accidents  involved  a  motorist  striking  a  bicycle  from  behind  or 
aside  of  the  bicyclist.    As  with  the  Cross  study,  this  was  the  least  frequent 
class  in  the  study.    The  difference  between  the  revised  MAPC  percentage  and  the 
MAPC  Cross  classification  scheme  percentage  is  the  removal  of  parked  car  door 
accidents  from  this  class  and  their  placement  in  Class  G. 

Wrong-way  riding  contributed  to  only  7  percent  of  these  accidents. 

Class  D  accidents  were  most  likely  to  occur  among  cyclists  15  years  of  age 
and  over  ( 57  percent ) . 

Class  D  accidents  were  over-represented  among  evening  and  mid-day  accidents 
(both  27  percent,  compared  to  19  percent  and  24  percent  for  the  sample).  They 
occurred  with  greatest  frequency  during  the  afternoon  peak  (36  percent).    A1 1  o 
the  weekend  Class  D  accidents  occurred  between  7  p.m.  and  5  a.m. 

Class  D  accidents  were  the  least  likely  among  all  accident  classes  to  resu" 
in  no  reported  injuries,  but,  unlike  the  Cross  study,  they  were  more  likely  to 
cause  minor  injuries  rather  than  the  severe  or  fatal  injuries.    Given  the 
smaller  number  of  cases  in  this  class,  the  one  fatality  that  occurred  comcrisec 
a  higher  prooortion  of  Class  D  accidents  (5.7  percent)  fan  they  did  of  any 
other  accident  class. 
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IV.  RECOMMENDATIONS 

The  following  recommendations  are  general  in  nature  and  are  based  upon  an 
initial  review  of  the  data.    Their  purpose  is  to  help  reduce  the  number  of 
accidents  and  to  prevent  the  most  frequent  occurrences. 

A.  Publicity  -  These  findings  -should  be  made  available  to  the  Registry  of 
Motor  Vehicles,  local  traffic  safety  officers,  bicycle  advocacy  groups  and  local 
schools  for  inclusion  into  their  own  programs.    The  results  of  the  study  should 
also  be  developed  into  a  series  of  public  service  announcements  to  be  aired  on 
the  radio  and  television.    These  announcements  will  emphasize  the  highest 
frequency  accident  classes  (e.g.  motor  vehicles  turning  into  a  bicyclist's  path, 
motor  vehicles  colliding  with  a  bicyclist  at  an  intersection)  and  types  (e.g. 
parked  car  door  openings).    The  purpose  of  the  publicity  is  to  encourage  further 
analysis  of  the  findings  and  identification  of  countermeasures ,  and  to  increase 
awareness  at  the  most  frequent  accidents. 

B.  Additional  exposure  information  -  The  foregoing  discussion  lacks  an 
essential  element  -  the  measurement  of  risk  as  well  as  frequency.     Other  than 
Cathy  Buckley's  Bicycle  Traffic  Volumes  in  Metropolitan  3oston,  little 
information  exists  on  bicycle  ridership  and  ridership  habits  in  the  greater 
Boston  area.    Additional  information  should  be  obtained  to  allow  an  assessment 
of  the  likelihood  of  a  specific  accident  type  occurring  to  an  individual  ,  as 
well  as  the  overall  frequency. 

C.  Education  -  The  study's  findings  indicate  high  frequency  accidents  that 
can  be  reduced  or  prevented  in  part  by  education.    Education  has  the  dual  goal 
of  increasing  awareness  of  an  .undesirabl e  situation  and  providing  the  necessary 
skills  to  avoid  the  situation.    The  presence  of  a  high  o-roportion  of  accidents 
involving  intersection  collisions  incicates  the  opportunity  additional  *.r  =  n-'nc 
may  offer  in  this  area,  particularly  among  adults,  a~ong  ,vhom  these  accidents 
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occurred  most  often.    Although  this  type  of  accident  may  be  no  riskier  -  or  even 
less  risky  -  than  other  accidents,  the  volume  of  bicyclists  entering 
intersections  on  busy  downtown  streets  could  itself  be  responsible  for  the  high 
ranking.    Eliminating  or  reducing  this  type  of  accident  would  affect  a  large 
portion  of  accidents  in  the  study  area. 

Bicyclists  in  the  Boston  area  agree  with  Kenneth  Cross'  assessment  that 
wrong-way  riding  occurs  among  bicyclists  in  a  lower  proportion  than  it  shows  up 
in  accidents.    Awareness  of  the  role  of  wrong-way  riding  in  contributing  to 
accidents  may  also  result  in  a  decrease  in  that  riding  behavior  and  a  reduction 
in  accidents. 

The    Registry  of  Motor  Vehicles  can  also  provide  motorists  with  information 
on  improving  their  search  skills  in  spotting  bicyclists  at  intersections,  and 
emphasize  this  in  its  driver's  education  materials. 

D.  Enforcement  -  Education  and  awareness  are  likely  to  improve  the  skills 
and  behavior  of  only  some  bicyclists  and  motorists,  while  others  may  not  be 
exposed  to  the  education/publicity  or  may  choose  to  ignore  it.    Law  enforcement 
officials  must  impress  on  bicyclists  in  particular  that  wrong- way  riding  is 
illegal  as  well  as  dangerous.    Currently,  bicyclists  are  rarely  cited  or  stopped 
for  wrong-way  riding  in  the  Boston  area. 

E.  Improved  record  keeping  -  Local  police  departments  for  the  most  part 
have  no  separate  file  of  bicycle-motor  vehicle  accidents,  and  are  thus  not  able 
to  carry  on  an  elementary  classification  of  bicycle  accidents  in  their  own 
communities.    Police  departments  should  create  such  files  and  review  them 
periodically.    Similarly,  the  Registry  of  Motor  Vehicles  should  establish  a 
separate  file  of  bicycle-motor  vehicle  accidents  to  allow  easy  reference  and 
analysis,  and  develop  a  campaign  to  obtain  the  cooperation  of  local  police 
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F.    Improved  reporting  -  The  quality  of  data  on  cyclists  was  markedly 
poorer  than  that  on  motor  vehicle  operators.  Age  of  the  cyclist  was  not 
reported  on  26  percent  of  the  sample  reports  (compared  to  less  than  1  percent 
of  the  motor  vehicle  operators);  situation  for  cyclist  was  not  reported  on 
60  percent  of  the  sample  reports  (compared  to  8  percent  for  the  situation  on 
the  motorists).    In  many  cases,  information  on  the  bicyclist  was  only  reportec 
under  the  "Injured"  section  (see  Appendix  A)  rather  than  in  the  "Vehicle" 
section,  indicating  that  police  and  operators  do  not  consistently  identify 
the  bicycle  as  a  vehicle.    In  addition,  information  on  traffic  controls  at 
the  bicyclist's  approach  of  an  intersection  was  inaccurate  on  many  reports 
(both  police  and  operator).    Anecdotal  evidence  also  has  suggested  that 
"road  surface"  and  "road  condition"  may  not  be  reported  accurately  on  many 
reports.    Finally,  the  question  on  helmet  use  was  phrased  in  such  a  way  as  to 
not  allow  a  distinction  between  "No  use"  and  no  response. 

In  the  narrative  and  diagram  sections  of  the  report,  little  information 
was  provided  on  whether  the  bicyclist  observed  a  stop  sign.    As  this  has  been 
identified  in  the  Cross  report  as  a  key  variable  in  accident  causation,  it 
would  be  useful  to  increase  reporting  of  this  information  in  these  sections. 

Reporting  could  be  improved  in  three  ways.    The  Registry  should  actively 
encourage  police  and  operators  to  solicit  from  and  record  complete  information 
cn  both  the  motor  vehicle  operator  and  bicyclist,  and  to  treat  the  bicycle  as 
a  vehicle.    The  Registry,  MAPC  and  the  Boston  Area  3icycle  Coalition  should 
encourage  bicyclists  to  complete  reports  on  all  motor  vehicle  collisions  in 
which  they  are  involved  (less  than  1  percent  of  the  sample  resorts  were  - i led 
by  bicyclists).    Finally,  the  Registry  should  consider  revising  the  sccicen- 
reoort  form  to  address  the  problems  identified  above  (e.g.  rephrasing  the 
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helmet  question;  adding  the  phrase  "including  bicycles,  motorcycles,  mopeds" 
after  the  word  "vehicle".)    We  would  be  happy  to  meet  with  the  Registry  to 
discuss  and  expand  upon  these  recommendations. 
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by  John  Williams ,  RSCM 


It's  been  four  years  since  we  first  received 
copies  of  "A  Study  of  Bicycle/Motor  Vehicle 
Accidents:  Problems  and  Countermeasure 
Approaches,"  otherwise  known  as  the 
Cross/Fisher  report.  It  might  be  putting  it  too 
dramatically  to  say  this  study  transformed 
the  bicycle  field.  Nevertheless,  its  impact 
has  been  substantial.  Many  education  pro- 
grams have  been  revamped  to  reflect  some 
of  the  insights  from  the  Cross/Fisher  study; 
many  new  programs  have  been  developed 
based  squarely  on  its  data.  Pamphlets  are 
coming  out  that  discuss  the  "Cross  Types" 
(the  36  different  car/bike  collision  types 
identified  in  the  report);  film  makers  tout 
their  wares  as  "based  on  the  Cross  Report." 

In  the  facilities  field,  the  effect  is  less  clear. 
Some  critics  use  the  study  to  ask  pointedly 
"which  of  these  accident  types  will  your 
facility  designs  take  care  of?"  In  general,  few 
designers  have  closely  considered  the  im- 
plications of  the  study.  For  example,  one  of 
the  major  "physical"  problems  that  the 
study  identified  was  the  sight-distance 
restriction.  Bushes,  fences,  parked  cars,  and 
other  obstructions  to  the  view  of  passing 
motorists  figured  significantly  in  several 
critical  accident  types  (driveway  rideouts, 
stop  sign  rideouts).  Yet,  few  bike  facility 
planners  have  taken  this  lesson  to  heart. 

In  a  few  progressive  communities,  police 
agencies  have  used  the  study  as  a  basis  for 
their  work  in  identifying  kev  violations  to 
crack  down  upon.  Most  notably,  stop  sign 
violations,  wrong-way  riding,  no-lights-at- 
night.  and  unexpected  turns  have  been  the 
subjects  of  attention. 

Yet,  one  question  remains— even  in  those 
communities  that  have  considered  the  in- 
sights of  the  Cross/Fisher  study.  Does  the 
study  accurately  reflect  local  accident  pat- 
terns; how  much  can  we  generalize? 
Whiie  one  of  the  strengths  of  the  study  was 
its  careful  analysis  of  accidents  in  four 
widely-separated  communities  (Denver, 
Los  Angeies,  Detroit,  and  Miami),  we  can- 
not be  absolutely  sure  that  our  own  com- 
munities will  experience  identical  prob- 
lems. Some  specialists  use  this  fact  as  reason 
enoug.n  to  discard  the  study  and  all  its  im- 
plications. The  resDonsible  approach,  how- 
ever, is  to  look  at.  local  accident  records  to 
compare  and  contrast  tnem  with  the  study's 
fincings. 

'  !n  Missoula,  we  chose  the  latter  alternative. 
With  verv  iittle  investment.  theCitv  wasable 
to  categenze  two  -<~n  one  naif  vears  worth 

-  or  oiKe.car  collision  reports  ;nro  Cress* 
Fisher's  classes  aiu  tvpes.  The  initial  work 

~>"> 


was  done  by  a  University  of  Montana  stu- 
dent, Mike  Calhoun,  in  the  Spring  term, 
1981.  It  is  now  being  carried  out  by  the 
Police  Department  as  a  normal  function. 

Methods 

When  Mike  came  to  work  for  me  in  the  Bicy- 
cle Program,  I  gave  him  a  copy  of  the  sum- 
mary report  "Bicycle  Safety  Education: 
Facts  &  Issues"1,  which  does  an  admirable 
job  of  distilling  the  study  into  its  basics.  We 
also  talked  about  accidents;  I  described  how 
the  Cross/Fisher  study  was  conducted  and 
something  about  the  overall  accident  pic- 
ture. I  explained  that,  while  police  reports 
are  important  sources  of  information,  they 
do  not  represent  all  bike  accidents.  They  do, 
however,  represent  a  good  sample  of  the 
most  serious  accidents— particularly  those 
involving  autos. 

We  then  looked  at  some  examples  of  reports 
and  tried  placing  the  collisions  into  the 
classes  and  types.  Once  Mike  became  famil- 
iarwith  the  classification  scheme,  he.had  lit- 
tletroublecategorizingthecrashes.  (His big- 
gest problem  was  reading  the  handw  riting  of 
some  officers!) 

We  discussed  just  what  information  was 
needed  from  each  report,  coming  up  with  a 
simple  list  (see  figure  1)  and  he  set  to  work. 
This  phase  of  the  project  was  the  most  time- 
consuming.  He  had  to  look  up  the  reports 
for  each  accident  for  the  past  2Vi  years, 
deafer  the  information,  decide  which  tvpe 
of  accident  had  occurred  and  fill  out  the 
form.  (Older  reports  are  kept  in  the  base- 
ment, and  aren't  very  accessible.)  We 
decided  to  discard  any  report  that  didn't 
have  a  diagram  showing  the  collision.  With- 
out such  a  picture,  positive  classification 
proved  risky.  In  the  end,  Mike  had  classified 
91  accidents. 

Findings 

Figure  2  shows  the  results  and  how  ;hev 
compared  to  Cross- Fisher's  findings.  While 
we  can't  be  100%  certain  of  the  statistical 
reliability  of  our  small  study,  we  do  ;eei  it 
gives  a  good  indication  of  Missoula  s  acci- 
dent problems. 

One  of  the  things  that  struck  us  most  a i  recti  v 
was  the  high  median  ages  for  all  classes  ex- 
cept Class  A.  Cleariv,  we  have  an  oioer 
cyclist  population  that  manv  communities, 
perhaDS due  to  the  presence  or  the  i"i\e'>  • 
ty  of  Montana,  it  was  aiso  a  surprise  to  see 
that  our  two  piggest  tvpes  were  9  arc  23: 
motorist's  unexoectea  'eft  turn  arc  —  ctor- 
'St's  failure  to  vie'e  at  a  cont-~  :z  intersec- 
tion (stop  sign). 

Sicvcle  Forum  8 


The  ages  of  cyclists  (figure  3)  seem  reason- 
able when  considered  in  light  of  the  acci- 
dent locations.  Manv  of  the  collisions  took 
place  on  major  thoroughfa/es— just  wnere 
one  might  expect  to  find  aauit  cyclists,  par- 
ticularly utility  riders. 

At  this  stage,  it  would  be  useful  to  look  at  ex- 
posure (i.e.  how  much  bike  traffic  is  on  those 
streets)  to  determine  whether  the  rate  pe' 
bike/mile  (or  per  bike/minute)  is  hign.  I  ex- 
pect that  it  isn't,  but  that  we  simply  have  a 
lot  of  bike  traffic  out  on  those  routes.  The 
bike  counts  we  plan  for  next  season  wiil  tell 
us  more. 

Other  findings  were  interesting  as  well.  Of 
our  19  night-time  accidents,  only  one  in- 
volved a  cyclist  with  a  light.  That  points  to  a 
significant  prpblem  in  our  town,  wmcn 
casual  observation  easiiy  confirms! 
We  also  found  that,  according  to  the  police 
officers'  assessments,  about  one  third  of  the 
cyclists  sustained  'incapacitating  injuries.' 
There  was  one  death.  Thus,  it  seems  that  a 
cyclist  who  gets  into  a  collision  with  a  car  is 
likely  to  get  hurt. 

Implications 

Since  the  Missoula  program  has  a  strong 
safety  component,  we  take  these  results 
seriously.  First,  while  in  the  oast,  I've  en- 
pnasized  the  wrpng-wav  riding  prcpiem.  in 
the  future  I'll  give  more  attention  to  adult 
naers'  difficulties  at  intersections.  Ore  ap- 
proacn  will  be  to  proauce  several  tv  :„o,iC 
service  announcements  on  left-turn  con- 
flicts and  cross  traffic  dangers. 
Teacmng  aduit  cvclists  how  to  deal  with  traf- 
fic will  get  renewed  attention.  We  \e  of- 
fered courses  on  E:;ec'j\ e  G.crz,  but 
tnev've  crten  gone  unnoticeo  by  cvclists.  In 
the  future,  we'll  have  to  worx  harcer  tc 
bring  eeopie  in.  Motorist  attituces  anc  be- 
naviors  wiil  be  difficult  to  influence  out  we 
wiil  have  to  trv  rjv  ma.<ing  sure  dr:ver  train- 
ing focuses  on  specific  bike,  car  co-r"  c:sa~c 
by  getting  the  wore  out  in  the  media. 

Conclusion 

Looking  at  our  own  accident  picture  n 
of  tne  C'OSS/Fisner  stucv  was  a  use"_.  e\er- 
c.se.  it  a/owec  tne  oicvcie  Prog'am  to  ce:- 
ter  -'ocus  its  efforts  cn  actuai  problems,  t 
aiso  gave  the  ^"og-am  credibiiits  ex- 
ccs^re:  -ev.spaee-5.  -ac:o  anc  television 
are  aiwavs  -nee  mpresseo  if  one  ca~  ia^ 
ore  third  or  :-e  acc  ce~:s  we-e  :_c-  i~z 
>_c-"  '."a"  '•'  one  cap  cn  v  sav  '  t  —  \  tre'5 
are  a  ot  pr  such  anc  suc.n  acc  ce"t>  r~: 
con  ;  nave  anv  cata.  '  3p 


Figure  1 
Information  taken  from 
Police  Desk  Reports 
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Figure  2:  A  comparison  of  the  Missoula  accident  data  with  the  National  Cross/Fisher  Study 


Missoula  Mis  sou  ia  Cross/  Fisher  Studv: 
number   percentage  (injuries/fatalities) 


Class  A:  Sicvcie  nde-out  from  anveway. 
allev  and  other  rmcblock  locations.  Median  age:  9.3  vrs. 


Type  1:  residential 
driveway  nde-out 


4  5  = 


5.7V6-/" 


Tvpe  2:  commercial 
driveway  nde-out 

2 

2  2 

3.2/2.4 

Type  3:  parallel  direction 
dr/vewav  ride-out 

0 

0 

2.5/2.4 

Type  4:  nde-out  over 
shoulder  or  euro 

1 

2.2 

2.5/3.6 

Total  Class  A: 

3 

3.9% 

n.9%/i5.i% 

Class  B:  3icycie  nde-out  at  controlled  intersection. 
Meaian  age:  20  vrs. 

Type  J.  stop  sign  or 
wield  sign 

6 

6. 7", 

10.2%/7.3% 

Tvpe  6:  sigra/  phase 
change;  evedst  caught 
in  intersection 

2.2 

3.1/0.6 

T.pe  "  r:ce-out  at 
signal:  multiple  threat 

/ 

1  1 

2.0/2.4 

Total  Class  5 

9 

10% 

17  0%,12  0% 

Cass  C:  Motorist  turnjmergeidrivetnrougaanveout. 
Median  aze:  19.5  vrs. 

Tvped.  Motorist  onve- 
out  from  commercial 
onvewav/a/'ev 

J 

*  j  * 

•»  -*  o 

5  3%,0% 

7vpe  9'  Motorist  failure 
to  vie/o  a;  -top  or 
vieW  S'gn 

13 

/4  4 

I0.2%/1  2% 

Type  10:  Motorist  :anure 
;o  yield  at  s,^nai 

3 

3  3 

1.9/0 

T;pe  1  /  Wotcrist 
sacking  irnm  cmewav 

0 

0 

0.3,0 

T\pe  '2.  Motorist  didn't 
even  siow  ''or  s.gn 
or  signal 

0.5/1.2 

"bra/  Cass  C. 

21 

2j  j% 

'Q  "°ct  ^4% 

Cass  O:  Mntor"-t  nve'tan 
Mecan  ;ze 

ine  OV  r"T 

:  2\  vrs 

■eat. 

T.pe  .' 3  Motor. >t  over- 
ran.ng,  cvc'is;  rot  seen 

4  0%/24  6% 

Type  14  Motor  ,st  over- 

•3A,rnOLt  Of  control 

0.  ~/4.2 

T.pe  '5  '.'ctorist  over- 
tjning  counter  active 
evas.ve  action 

".ce  '6.  '.totor-st over- 
:a*.i4 'rmsrudzeo  ;pace 

•ecu  tec ci.->                  -            .  .          '   2.2  '  5 

'sa        Z.C   it  S 

Missouia  Missoula  Cross/  Fisner  Stuav: 
number   percentage  (injuriesfatalities) 


Cass  c:  3icvc.ist  unexoectea  turn/swerve. 
Meaian  aze:  14  vrs. 


7vpe  '8:  Bicyclist  unex- 
pected left  turn:  parallel 
pains:  same  direction 


3.4%,  8.4% 


Type  1 9:  Bicyclist  unex- 
pected 'ert  turn:  parallel 
oaths:  opposite  erection  5 

5.6 

3.2/3  0 

Type  20:  Sidcust  unex- 
pected swerve  leh:  paral- 
lel patns.  same  direction  0 

0 

15/3.6 

Type  2  1  VVrongwav 
bicyclist  turns  rignt: 
paraue1  paws  2 

i  1/1  2 

Totai  Class  £.  3 

3  ?% 

Cass  F:  Motons;  ur.exoec.ec  turn. 
Meaian  age:  2!  vrs. 

Type  22.  Motorist  jne*- 
pec'fa  'err  :um.  parallel 
patns:  same  direction  2 

Type  23  Viotorist  unex- 
pected 'eft  'urn;  parallel 
patns.  opposite  d  recvon  '3 

-  Q 

T-.pe  24  Motorist 

unexpeaea  right  turn: 

parailei  patns  3 

3.3 

5  6/ 1  3 

Total  Class  F:  '3 

10% 

Cass  C :  Other  Meaion  aae:  21  m. 

Tvpe  25  Venice;  coiliae 

at  ^ncontro'lea  inter- 

section:  crtncgcn.ai  oams  2 

3.3% 

1  3%, 3  6% 

Tvpe  26  Vehicles  collide 
reac  on.  .vrcng  uvav 
bic.c.-st 

i  ? 

1-  -  2  - 

~.oe  27  S.-cvc/ist 

Overtaxing  3 

Type  23  neaa-on 

wrong  wav  "-Otcr.'st                 2                                   3  5-  '  3 

r-.-pe  30-  -eje-on 
courr:e.'3Ct  ve  e'-isne 

'.pe  3  '  3:c:c  -st  c.:- 

corner  -.vnen  turning  en         2  2.0? 

T.pe  32  S.o.cst  ivytngs 

•.vice  .v.nen  :u.""ir"g  •  z.-t         3             3                3  2  0 

•  oe  -3  Motorist  sots 

3icvc  e 


I 


i 


1 


